Vitamin A (VA) plays critical roles in gut homeostasis. Dendritic cells in mesenteric lymph nodes (MLN-DCs) can metabolize VA to retinoic acid (RA), thereby inducing gut-tropic lymphocytes and enhancing peripheral diŠerentiation of regulatory T cells expressing forkhead box P3. We found that MLN-DCs from VA-deˆcient mice induced a distinct in‰ammatory T helper type 2 (Th2)-cell subset that produced abundant interleukin-13 (IL-13) and expressed receptors for homing to skin and in‰ammatory sites but not to the intestine. IL-6-neutralizing antibodies or RA abrogated the induction of this subset. On the other hand, RA receptor antagonists allowed MLN-DCs from VA-su‹cient mice to induce a similar T-cell subset. IL-6 induced the diŠerentiation of this subset from naive CD4 ＋ T cells upon activation with antibodies against CD3 and CD28, and RA receptor antagonists enhanced this induction. It has been considered that VA deˆciency reduces Th2-dependent antibody responses. However, oral administration of an antigen to VA-deˆcient mice failed to induce immune tolerance but primed strong IL-13-dependent immunoglobulin G1 (IgG1) responses and IgE responses that caused skin allergy. These results suggest that MLN-DCs possess the latent ability to induce IL-13-producing in‰ammatory Th2 cells and that RA prevents them from inducing IL-13-dependent allergic or in‰ammatory responses to orally administered antigens.
VA ingested via foods is converted to retinyl esters and stored mainly in liver stellate cells. The stored vitamin A is released into the blood as a form of retinol and delivered to each tissue in the body. Retinol is oxidized to retinal by alcohol dehydrogenases (ADH) or short chain dehydrogenase/reductases (SDR), which are ubiquitously expressed enzymes. Retinal is then oxidized to retinoic acid (RA) by retinal dehydrogenases (RALDH). RALDH expression is limited to certain cell types; it is a key to the RA-producing ability. Locally produced RA can act on cells in an autocrine or paracrine manner. RA receptor (RAR) isoforms heterodimerize with retinoid X receptor (RXR) isoforms. Upon RA binding, RAR/RXR heterodimers interact with RA response elements (RARE) or their half-sites within the promoters of RA-responsive genes. Dendritic cells (DCs) in the gut-related lymphoid tissues, such as mesenteric lymph node (MLN) and Peyer's patches, express RALDH2 and imprint gut-homing speciˆcity on lymphocytes by providing RA during antigenic stimulation. Furthermore, RA enhances peripheral diŠeren-tiation of regulatory T (Treg) cells expressing forkhead box P3 (Foxp3). Accordingly, it has been suggested that VA deˆciency induces or enhances various immunological diseases, likely because of aberrant diŠerentiation and distribution of lymphocytes. 腸上皮細胞は chemokine (C-C motif) ligand 25 Oral tolerance is deˆned as systemic unresponsiveness to a speciˆc antigen after exposure to that antigen by the oral route. Failure to induce of oral tolerance may result in the development of food allergies and pathogenic immune responses to gut commensal bacteria. Dendritic cells (DCs) in gut-related tissues promote the diŠerentiation of regulatory T (Treg) cells, which is thought to contribute to the induction of oral tolerance. We found that DCs in mesenteric lymph nodes (MLN-DCs) from VA-deˆcient mice exhibited remarkable ability to induce an in‰ammatory T helper type 2 (Th2)-cell subset that produced abundant IL-13 and tumor necrosis factor-a (TNF-a), while reciprocally reduced the induction of Treg cells. IL-6 was required for the induction of IL-13-producing in‰ammatory Th2 cells by MLN-DCs from VA-deˆcient mice, whereas retinoic acid (RA) suppressed its induction. In VA-deˆcient mice, oral administration of antigen failed to induce immune tolerance but primed strong IL-13-dependent immunoglobulin E (IgE) responses that caused allergic in‰ammation. These results suggest that RA inhibits allergic or in‰ammatory responses to orally administered antigens by preventing MLN-DCs from inducing IL-13-producing in‰ammatory Th2 cells. 
